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ABSTRACT 
For ty-four patien ts were fit wi th N & N Meni con Sof t 
Contac t I,enses for fu ture approval of the lenses by the 
Food and Drug Adminis tration. Eighteen patients u tili zed 
chemical s teril i zation (Burton Parsons Flexol ) and nineteen 
used heat (Meni conili zer). Seven patien ts were released 
from the s tudy for personal reasons. No pa tients were 
discontinued from lens wear due to ob jec tive or sub jec tive 
symptoms. Twenty p atients were moni tored and decreases in 
tear pH, tear flow, and tear break up time were no ted at 
the end of s.ix months wear. Anterior segment photographs 
were taken on twenty-three patients to document any changes 
in l imbal vas cul ari za tion and only minimal changes were 
found . We found the N & N lenses to be excellent, partic­
ularly in achieving v i sual acui ty and in ease of patient 
handling. 
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0B.JECTIVE 
The purpos e  of this study was to de termine the wearabili ty 
and fitting charac teris tics of the Menicon N & N Sof t Contac t  
Lens o n  patients ov er a period of six months . We also d e ter-
mined the effec t of the-N & N Sof t Contact L ens on tear pH, 
tear flow, and tear break up time . In addi tion , we monitored 
the eff ects of the l ens on limbal vasculari zation and on the 
upper and lower tarsal conjunctiva . Two syst ems of disin­
f ection, heat and chemical , were used to determine differenc e s  
in patient acceptance o r  wearability of the lens . 
'rhe lVl enicon N & N Soft Con tact L ens is a lathe cu t hy6. 
drogel l ens bas ed on 70% 2-Hydroxye thyl Me thacrylate (HEMA) 
by weight in a s aline solution . 16 I t  has a lower water 
con tent {JO%) than mos t  currently availabl e sof t lenses which 
IVlenicon claims makes this lens more durable  and e asier to 
handle .  I t  has a visible ligh t transmission of gre ater than 
90% with a r efrac tive index of 1.45 . The s tandard overall 
diameters are 12 . .5mm and 1J . Omm . Minus lenses  are available 
in powers ranging from plano to -25 . 00 diop ters and abov e , in 
bas e curves from 7 . 6IJ1m to 9 . omm of radius , and in c en ter 
thicknesses from 0 .22mm to 0.14mm . The b evel width on minus 
len s es is  O.OJ9mm . (S e e  Appendix I )  Each 12.5 diame ter lens 
is marked on the front surface with the bas e curve and overall 
diame ter which is helpful in identification and in d e termining 
if the l ens is inside out . 26 
A previous s tudy on the Menicon N & N Sof t Lens by 
Phillips revealed tha t on a population of' s ev enty-five patien ts 
the lens es  showed good physiological r esponses, comfort , 
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durability, visual acuity, and quality control. Most patients 
found the lenses easy to handle and no lenses were split or 
tern during the twelve month study.26 
Grosvenor, in a study of the Menicon N � N Soft Lens, 
reported a flattening of the corneal curvature in both meridians 
during the first six weeks of wear. This was accompanied by 
a decrease in myopia. After the six week period, corneal 
curvature steepened and myopia increased and both leveled off 
to approximately their pre-fitting status.10 
In this study, we worked as an investigative team for 
the N & N lVIenicon Company for the possible FDA approval of 
their IVIenicon lens for use in the United States. Forty-f·our 
patients were fit with minus lenses. Also included were 
several other evaluations over a six month period after dis­
pensing of the lenses. Patient selection was of a random 
nature, but we stayed within the recommended boundaries set 
aside in the N & N patient guidelines.J0,26 
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METHODS 
I.  General 
Certain methods and pro::tocol as required by the Federal 
Food and Drug Administration were used in this study. Nineteen 
patients used chemical sterilization (Burton Parso ns F'lexol) 
and eighteen patients used heat sterilization (Meniconilizer) . 
Evaluation forms furnished by the N & N Menicon Company were 
filled out after each patient visit. There were seperate forms 
for the initial patient visit, dispensing of' the lenses, and 
for the progress evaluation. These forms included general 
physical data of' the lenses and their fitting characteristics. 
(Appendices I I , I I I  and IV). 
We also kept our o wn recording forms on each patient 
which consisted of the data required by N & N plus measure­
ments on tear pH, tear break up time, and tear flow, which 
were taken during the trial fitting and close out visits on  
twenty patients. 
Physiological changes of the upper and lo wer eyelids and 
o f  limbal vascularization o n  twenty-three patients were docu­
mented using N & N criterion by anterior segment photo graphy 
(See Appendix XI ) on colo r  slide film (See photography section 
page #50 ) .  Photographs were taken at monthly intervals 
throughout the six month study unless individual abnormal 
conditions suggested they be done more frequently. Anterior 
segment photography and measurements o f  tear pH, tear flo w, 
and tear break up time were taken in that order with a f'ive 
minute time span between each procedure. 
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Tear pH was determined by the use of pH Hydrion Paper 
Strips (manufactured by Micro Essential Laboratories) calib­
rated to the nearest 0.2 pH unit. Measurements were taken by 
retracting the lower eyelid and touching the strip to the 
lower tarsal conjunctiva. 
Tear flow was measured by the Schirmer Tear Test following 
the procedure outlined by Halberg and Berems.11 The test was 
conducted under one dro p of' a topical anesthetic (Benoxinate 
O. 4% or proparacaine 0. 5;1o) for f'i ve minutes and recorded in 
millimeters . 
Tear break up time was determined using sterile sodium 
fluoresceih strips in the method described by Lemp and 
Hammil.23 A break up time of' greater than 15 seconds was 
recorded as 1 5 seconds. 
Trial lenses received from the N & N lVlenicon Company 
were sto red in sterile saline. All diagnostic lenses were 
stored in Burton Parsons Flexol throughput the six month 
study. Prior to and following each trial fitting of' a patientt 
the lenses were cleaned with Burton Parsons Preflex and rinsed 
with Burton Parsons Normol. 
Upon entering this research study, each patient was 
required to sign an Informed Consent Porm stating that he 
was aware that31hewwas participating in a new drug study t and 
that he had been advised of' the potential hazards, complications, 
and adverse reactions which may be associated with the wearing 
o f' this investigational soft contact lens. (See Appendix IX) 
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At the close-out visit, each patient received an insurance 
application f'or N & N lVlenicon Soft Lenses and a letter of' 
thanks for their cooperation in the research study. The 
letter also contained information concerning their lens 
prescription and on obtaining follow-up visual care. (Appendix X )  
PROCEDURE 
A. Trial Fitting 
Prior to trial lens fitting, each patient was required 
to have a visual examination conducted by a student intern 
at the Forest Grove or Portland Clinics of the Pacific 
University College of' Optometry. 
On the day of the initial fitting, corneal cylinder 
readings were taken using an American Optilical CLC Ophthal­
mometer. The palpebral aperture size, horizontal visible 
iris diameter, and pupil size under normal room illumination 
were also recorded. As suggested by the N & N Fitting J.VIanual, 
a trial lens three diopters flatter than the average ophthal­
mometer reading with a 12.5mm diameter was the first lens 
placed upon the eye. If the horizontal visible iris diameter 
was larger than 11.5mm, a 1J.Omm diopter lens was used. In 
all cases, the smallest size lens which had ample movement 
and covered the limbus was the lens of choice. If the patients 
distance refractive correction was between -0.25 diopters and 
-6.00 diopters, the -J.00 diopter trial set was used. If' the 
distance correction was more than -6.00 diopters, the -10.00 
diopter trial lens set was used.2 
When putting the trial lens on the eye, the patient was 
requested to look down and the lens was placed half' on the 
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sclera and half on the cornea . 'rhe bubble trapped beneath 
the lens was observed as the patient slowly lo oked up without 
blinking . I f  the bubble es caped quickly from beneath the lens , 
it was an indi cation that the lens was too flat . If the bubble 
was trapped beneath the lens, a steep fit was s ugges ted . 
Once the lens was on the eye , �he patient was allowed to 
adapt to the lens for five minutes . After this adj ustment 
per iod, the lens was checked for centering , movement , lag on 
upward gaze, and lens p o s ition on downward gaze according to 
the following criteria . On centering , the lens should c over 
the limbus in all areas when in the primary p o s iti on o f  gaze . 
Movement should be one to two millimeters . On upward gaze the 
lens s hould lag one to two millimeters and be pulled o ver the 
limbus in the 6 o'clo ck p o s iti on with the blink. On downward 
gaze the lens should be two to three millimeters abo ve the 
limbus in the 1 2  o'clo ck p o s ition. I f  the initial trial lens 
did not fit these criteria , the appropriate lens with a base 
curve 0 . 2mm flatter or steeper was then placed upo n  the eye 
and evaluated. 
When the proper fitting lens was on the eye , ophthal­
momet�r readings were taken o ver the lenses and the clarity 
o f  the mires noted. I f  the mires cleared after the blink and 
then became blurred, it s uggested a flat fit. If the mires 
blurred after the blink and then became clear. the fit was 
j udged to be steep . 
A spher i cal over-refraction was then done and the vi sual 
acuity through the over-refracti on recorded . The blink test 
was performed and the crispness of' the retinos c opy reflex 
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checked to evaluate the quality of the lens fit. The trial 
lenses were then removed and anterior segment photographs 
followed by measurements of' tear pH, tear flow, and tear 
break up time were done. The lenses of' the proper size and 
power were then ordered. 
B. Lens Dispensing 
The lenses were dispensed about one week after the trial 
fitting visit. Verbal and written instructions on lens 
insertion and removal were given to each patient. The method 
of' lens sterilization to be used was explained. 
Once the lenses were on the patient's eyes, visual acuity, 
a sphero-cylinder over-refraction, and the blink test were 
done. The lenses were also checked for movement and centering. 
Instructions given to the patients stressed hygienic 
care and proper cleaning of' the lenses.25 They were told to 
note any unusual sensations with the lenses or cnanges in 
visual acuity and under what circumstances they occured. They 
were also told that their lenses may have to be replaced if 
their current lenses were not fitting satisfactorily as 
evaluated with objective and subjective techniques.2 They 
were reminded to f'ollow the wearing schedule provided them 
and to report any unusual discomfort or problems with the 
lenses. The wearing schedule was as follows: 
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1rlle ar Rest Wear Rest Wear 
Time Period 'l'ime Peri o d  'l'ime 
Day ( hours ) ( hours) {hours ) ( hours) ( h ours ) 
1 J 1 3 1 3 
2 J 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 Lr 
5 6 1 6 1 6 
6 6 1 6 1 6 
7 8 1 8 l. 
8 8 1 e 
9 16 1 balance  of waking hours 
10 16 1 bal ance o f' waking h ours 
11 16 1 bal ance  of' waking hours 
12 16 1 bal ance  of' waking hours 
C .  First Follow-up Examinati on 
Af'ter the l enses were disp ens ed, the pati ent was se en for 
the f'irst ch eck-up in approximatel y  one week .  At thi s  time ,  
any subj ective and ob j ective symptoms were noted . Vi sual 
acuity through the l enses,  sph ere - c ylinder over- refracti on, 
movemen t ,  and c entering were rec o rded . The l enses were then 
removed and a b iomicro scopi c  evaluati on was made for the 
pre s ence  o f  edema, s tain��g, vascularizati on, and in j ecti on . 
Th ese were reco rded ac c o rd ing to the grading sys tem provided 
by th e N & N Meni c on Company. ( S e e  App endix IV ) 
The l enses were examined through the b iomicro scope for 
the presenc e o f  s urfac e deposits 25 o r  damage . If d e e med 
n e c e ss ary, the pati ent was given Enzymati c Contact Lens Cl eaning 
•rabl ets J to use, following the pro cedure explaine d  in the 
N & N Meni c on Res earch Proposal Proto col for Phase I Ir . 28  
D .  Follow-up Examinati ons 
The second che ck-up vis it ( fourth visit overall ) took 
plac e  approximatel y  thre e weeks after the time the l enses were 
disp ensed. The pro ce dure was the same as was c onducted 
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during the first check-up with the addition of anterior 
segment photographs. (See photography supplement :;he.low.�) 
The following visits took place at monthly intervals for 
the remainder of' the six month study with the procedure the 
same as the second check-up visit. (See Appendix IV) The 
close-out visit also included measurements of tear pH, tear 
flow, and tear break up time. The close-out form was included 
in each patients permanent record. 
PHOTOGRAPHY 
Anterior segment photographs were taken to monitor any 
physiological changes taking place while wearing the N & N 
Soft Contact Lens. The following pictures were taken during 
the dispensing visit and on each follow-up visit: superior 
perilimbal, inferior perilimbal, horizontal perilimbal (J-9 area), 
lower lid, upper lid, and OD and OS lens profiles. 
For this study we used a hand held system combined with 
extension tubes. The apparatus consisted of a Pentax MX 
camera back, a standard .50rom fl.? lens, extension tubes (J6mm, 
20mm, and 12mm), a 2X tele-converter, Vivitar Model 102 flash, 
and a bracket. We used Eastman 'I'ype .5247 film made by Kodak. 
A 2:1 magnification ratio was used to take the pictures 
of the peri.limbal areas and the eyelids. For the lens profile 
pictures we used 1:1 magnification. 
As suggested by Puckett and Nelson29 the following mag­
nification ratios were used. 1:1 ratio - camera back, J6mm 
extension tube, 2X tele-converter, 12mm extension tube, and 
.50mm lens. F'or a 2:1 magnif'ication ratio, the apparatus 
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consisted of camera back, J6mm extension tube, 2X tele-converter, 
12mm extension tube, 20mm extension tube, and 50mm lens. 
The flash was mounted under the front part of the camera. 
The bracket was attached to the .tripod socket on the camera 
and the f'lash was attached to the bracket with a hot shoe 
adapter. The flash was electrically connected to the camera 
by means of a PC cord. 
With magnification ratios of 1:1 and 2:1 the working 
distance between the camera and the eye was 15cm and ?cm, 
respectively. Due to this close working distance a small flash 
was needed. Therefore, the modification of black masking tape 
to cover half' of the flash was used to reduce the intensity 
of the flash. For dark colored irises, an eighth inch more 
of the flash was exposed. 
For all the anterior segment photographs a chin rest was 
used which helped eliminate head movements by the patient. 
For the leris profile pictures, the patient was asked to 
take two complete blinks and look straight into the camera. 
The upper and lower eyelids were pulled back and the lens was 
allowed to fall into its static position. 
The superior perilimbal photographs were taken with the 
patients eyes directed toward the bottom of the camera lens 
( 6 o'clock position) . 'I'he upper lid was then retracted to 
expose the superior portion of the globe. 
For photographs of the inferior perilimbal area, the 
camera was rotated so the f'lash was on top. The pa ti en t was 
asked to look at the top portion of' the camera lens (12 o'clock 
position) and the lower lid was retracted. 
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The horizontal perilimbal picture was taken with the 
flash o n  the bottom o f' the camera. The patient was asked to 
look straight into the camera (primary gaze) and the upper 
and lower eyelids were pulled apart. 
The camera was rotated again f'or the lower lid picture. 
The patient loo ked at the ceiling and the lower lid was pulled 
down to expose the lo wer palpebral and bulbar conjunctiva. 
For the upper eyelid photograph the camera was again 
rotated so the f'lash was on the bottom of' the camera. The 
patient was asked to loo k  do wn and the upper lid was everted 
and pressed against the frontal bone to prevent the patient 
from blinking. The eyelid was returned to its normal position 
b y  pulling the upper lid forward allowing the tarsal plate to 
fall into place. 
FEE SCHEDULE 
In this study the fee schedule was $1 00 . per patient, 
which we feel provided economic incentive. This included 
the initial examination, follow-up evaluations, Qne pair 
of' N & N Ivlenicon Soft Contact Lenses, and solutions and 
equiprne:mt for the handling and sterilization of the lenses 
for the six month period. If any lenses could not be worn 
within the first month after dispensing, they were replaced 
at no extra cost to the patient. Also, any lens which was 
damaged during the dispensing visit was replaced free o f  charge. 
After the dispensing visit, the patient was charged 
material cost ($25.) for any lenses he lost or damaged. 
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RESULTS 
A .t&tal of' forty-four patients were initially fit in 
this study, but seven were closed out early due to personal 
reasons. However, all seven of' these patients reported good 
comf'ort and 20/20 or better acuity before leaving the study. 
Of the th&rty-seven remaining patients, twelve were males 
and twenty-five were females. All of these patients have 
been wearing their lenses for at least four months at this 
time. 
Patient ages ranged f'rom 14 years to 68 years with an 
average age of 27 years. The median age was 2J years. The 
average amount of initial corneal astigmatism, as measured 
by the ophthalmometer, was 0.93 diopters with a range from 
0.00 D to 2.12 D. Our patients were fi-t an average of 2.41 
diopters flatter than the flattest ophthalmometer reading. 
Of' the 37 patients, only two had visual acuities poorer than 
20/20 while 19 patients had better than 20/20 acuity. The 
average wearing time of the lenses was 13.5 hours per day 
with a range from 8 to 16 hours. 
Initially 18 of the �atients used the chemical disinfection 
system (Burton Parsons Flexol) and 19 used heat sterilization 
(Meniconilizer). Seven patients were switched from chemical 
to heat sterilization because of follicle formation. 
'I'welve (32.4%) of the 37 patients developed lens deposits 
and were given enzymatic cleaner to use in cleaning their 
lenses. 
Nineteen patients were found to have slight staining of 
not more than grade 4, edema of' not more than grade 1, or 
foreign body traclrn of grade B. (See Appendix XI for grading 
classif'ications). Eighteen patients had none of these 
problems. 
There were 37 lens changes during the course of the study. 
'ren lenses were changed because of f'i tting characteristics, 
5 were changed because of defective lenses, 3 were changed 
because of loss, and 18 were changed because of power. 
(See Appendix XII) Of the power changes, 13 were changed to 
increase the minus power, and 5 were changed to reduce the 
minus power. 
The following figures are the results of photodocumen­
tation of' slit lamp observations of· 2J patients (46 eyes). 
These figures are in the areas of conjunctival injection, 
corneal vasculari.zation, and the occurance of' follicle for�, 
ma ti on of' the upper and lower eyelids. '11he classif'ica tions 
were recorded according to the N & N guidebook. (See Appen:-� 
dix XI) 
Photographs of the peri-limbal bulbar conjunctiva 
revealed the following in the area of injection (See Table 1): 
-----Superior: 
----15 eyes (JJ%) showed no change in classification 
from the pre-fitting photographs. 
----31 eyes (67%) demonstrated a change from the pre­
f'i tting data, 9 of' these eyes changed f'rom grade 
0 to grade 1, and 22 eyes changed f'rom grade 0 
to grade 2. 
-----Inferior: 
----25 eyes (54%) showed no changes in classification. 
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----21 eyes (46%) showed grade clas s i f'ica ti on changes , 
18 eyes of' which went f'rom grade 0 to grade 1, and 
J eyes that went from grade O to grade 2. 
-----Hori zontal: 
---- 21 eyes (46%) showed no class ification changes 
throughou t the s tudy. 
----25 (54%) showed changes , 21 eyes changed from grade1, 0 
to grade 1 and 4 eyes which changed f'rom grade 0 
to grade 2 .  
Pho tographs taken to document changes i n  corneal 
vasculari zation in the upper and lower quadrants of the 
cornea as well as the hori zontal (J-9) merid ian revealed: 
-----Superi or: 
----40 eyes (87%) showed no corneal vascularization. 
---- 6 eyes (lJ;�) showed corneal vasculari zation 
during the s tudy, none of which exceeded 1 . 5mm. 
-----The Inferior and Hori zon tal (J-9} quadrants revealed 
no corneal vascular i zation . 
Of' the 46 eyes tha t  were pho tographed to document upper 
and lower eyelid changes, J4 eyes (74%) showed no changes 
from the pre-f'i tting pho tographs . 'l'he o ther 12 eyes (26%) 
showed changes labelled as follicle formation not seen at 
the pre-f'i t ting s tage ( See •rable 2) . All the changes 
occured in the upper eyelid . 
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I n  this s tudy , we f'o und the N & N lVlenicon Lens to be  
acceptab le in the areas of patient comfort ,  ref'ractive 
erro r co rrectio n, and physiological co nsiderations as 
previo us ly repo rted by Phillips . 26 
Eighteen of' the patients in this s tudy had no t wo rn 
contact l�nses b efore, and the remainder were previous 
h ard ( 1 7 )  o r  s o ft (2) contact lens wearers . None of the 
patients had problems handl ing the lens es and al l co uld 
adeq uately insert and remove the lens es after the initial 
vis it . 
Our average lens fit o f' 2 . 41 diopters flatter than 
the flattes t o ph thalmometer reading compared favo rable to 
the 2 . 50 dio pters value o btained by Grosvenor.1 0 
The N & N lens has shown, as with o ther s o ft lens es , 
that it may contribute to decreas es in tear pH , tear flow, 
tear break up, , and to minimal Vess el growth s ,  1 ll-'1 8' l 7 '4 
Thes e changes may als o  contribute to an increase in 
lens depo s its in s ome people, neces s itating us e of' enzymatic 
cleaner. 
In o ur patients , we fo und a lower b as eline tear pH 
reading ( 7 .12 ) than the 7 . 46 open eye pH repo rted by H ill 
and Carneyi J 'rhis could be d ue to the f'ac t that we made o ur 
measurements with pH paper s trips while Hill and Carney us ed 
a clo s ed chamb er m icro -electrode maintained at a constant 
temperature of J6°C .  The decreas e  in pH we obs erved co uld 
als o  b e  due to effects of the lens o n  tear vis co s ity o r  tear 
flow . 'rhese res ults indicate further s tudy is needed in 
this area . 
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The 1 . 1% decrease we found in tear flow was considerably 
lower than the 1 5?b decrease reported by Kline and DeLuca with 
the Bausch and Lomb Soflens . 1 7 'rhis difference could pos­
sibly be due to the use of a topical anesthetic in our study. 
The 18. 5% decline we observed in tear break up time after 
six months of wear was much less than the 54% decrease shown 
by Kline and DeLuca . 17 Also, our average initial tear break 
up time of 1 J.14 seconds was higher than the 11 . 24 seconds 
obtained by Kline and DeLuca in their study . 
A possible explaination for the reason our measurements 
of' tear pH, tear flow, and break up time differed f'rom th©se 
previously reported was that they were performed following 
the taking of anterio� segment photographs . 
We found a 0.20 diopter change in the flattest ophthal­
mometer reading after six months of' lens wear which is similar 
to the change shown previously by Grosvenor10 and by Lebow 
and Goldberg.22 
None of our patients showed arcuate staining after six 
months of wear compared to the 3 8 .5% reported by Kline and 
DeLuca with Bausch and Lomb Lenses.1 9  However, one patient 
did develop an inferior corneal arcuate stain after one week 
of lens wear which disappeared when a smaller diameter lens 
was used . Also, .507& of our patients had pitting stain which 
is more than the 32% found with Hydrocurve thin series lenses 
by Kline and DeLuca . 1 8  
Four patients (J females and 1 male) had lenses which 
developed a non-removable greyish color. These lenses were 
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repl aced and the discolored lenses sent back to the N & N 
Menicon C ompany f'or analysis . All f'o ur patients were us ing 
heat sterili zation . At thi s  time the cause of the dis c o lor­
ati on i s  not known, but pos s ibly it was caused by poor patient 
handl ing or a foreign c ontaminant reacting with the heat from 
the dis infecting unit. This is s imilar to the o c curance o f  
lens c ontamination reported b y  Porter.28 No lens dis c o lor­
ation o c cured with the chemic al dis infection system in this 
study . 
The average initial pH measurement was 7.12 which decreased 
1. 8% to 6. 99 after s ix months of' lens wear. This change was 
s ignific ant at the O. 025 level . '11he S chirmer Tear Test 
showed a 1 .1f� decrease from a basel ine average of 23. 47mm 
to a s ix month measurement o f  22 . 45mm . Thi s  change was not 
s ignificant at the O .1 level . T'he average initial break up 
time was 1 3.14 seconds . This decreased 18 . 5% to 10.71 sec onds 
at the end of the study. Thi s  change was highly s ignificant 
at the 0 . 005 level . The average flattest ophthalmometer' 
reading showed a 0 . 20 diopter decrease ( 0.46�b) from 43 . 54D 
to 43 . 34 D .  'This non-significant ( 0 . 1  level) change is 
within the measurement error of the ophthalmometer. 
In terms of documenting conj unctival inj ection with 
anterio r  segment photography , most of' our patients demonstrated 
minimal amounts o f  injecti on (grades 0 and 1 respectively ) . 
Tho se eyes that were listed as having severe vessel inj ection 
(grade 2 )  by N & N1s criterion may be subject to variation 
since no speci fi c  criterion other than sub j ective s peculation 
could be used . '.rhis would tend to leave a wide area between 
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grades O and 2, since the definitions o f  minimal and severe 
was not clearly define d. Better methods of cla s sifying 
s lit lamp findings would be useful for future s tudies of' this 
nature. I f  specific criterion were s t andardized, findings 
could be be tter correlated and measured, and not be as subject 
to variations . In all cases concerning injection , none o f  
them, in our opinion, was o f  an extreme nature a s  to warrant 
our removing the lenses from the patient and closing them out 
of the s tudy . 
In one of the cases, a patient had neglected to remove 
his lenses and had fallen as leep while taking a s auna . He 
came to us with severly injected and dilated conjunctivae 
( grade 2). <We removed the lens e s  f'rom the patient and moni­
tored his condi tion . Within a few days the injection had 
sub sided (grade 1) and the lenses were returned . The patient 
has worn the lenses comfortably since that time and regres sed 
b ack to the pre�fitting s tage . (grade 0 )  
The photographs o f' our s tudy reported that the highes t  
prevalence of injection occured in the upper peri-limb al 
quadran t  of' the cornea . This was als o  true in the case of 
corneal vascularization with the only examples documented in 
the s tudy appearing in the upper quadrant of the cornea . In 
one ins tance, the patient was a my9pe of' -11 . 50 diopters. She 
was a trial fit with -J . 00 diopter lenses and when her lenses 
arrived they tended to posi tion high . On following visits, 
her lenses did not change their fit ting charac teris tics and 
sub sequently, she s tar ted showing upper corneal injection and 
vascularization . New l enses were ordered with a s teeper b ase 
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curve and the lenses then centered better on the eyes. With 
the wearing of these lenses, there was a noticeable lessening 
of the injection and vascularization. 
In this instance, the injection and vascularization could 
be attributed to a high riding lens, but we were not able to 
f'ind the same with the other cases. This could be due to the 
fact that this example was not the average case since this 
patient was a high myope and a previous contact lens wearer. 
Correlations in this area may want to be included in future 
studies. 
The photographs taken to monitor changes of the eyelids 
showed no changes in the lower eyelid. Of the JJ �yes that 
were reported to have no changes in the upper eyelid, from 
the pre-fitting phptographs, 16 of those eyes exhibited con­
junctival follicles as described by Allensmith1 at the pre­
fitting stage which did not show any changes throughout the study. 
Six of' those eight patients were on the heat disinfection 
system of lens sterilization. Of the eight patients that did 
exhibit follicle formation not characteris;tic at the pre-fitting 
stage, seven were using the chemical disinfection system. The 
one patient using the heat disinfection system exhibited 
follicle formation which occurred on just one eye. 
The preceding data may suggest some kind of reaction of 
the eye to the chemicals in cold storage systems of soft lens 
sterilization, as suggested by Spring.31 In addition, of the 
eight patients using heat sterilization who had follicles 
present prior to lens wear, only two showed any further 
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follicular formation. 
Th e patien ts ini tially us ing chemi cal s teri li zation that 
acq uired the fol licles were switched to heat. They are currently 
being mon i tored to determine if the follicl e formation will 
pers i s t. Fur th er s tudies to de termine the exact causes of 
the follicles are needed ,  but from the data gathered from o ur 
s tudy, the s e  people may not have to be precluded from s oft 
lens wear i f  they are p ut on heat s terili zation m e thods of 
dis infecting the lenses .  I t  i s  also interes ting to no te that 
of the eight patients showing follicles at the ons e t  of  the 
s tudy , only two were previo us contact lens wearers . 
The do cumentation of s li t  lamp findings by use of anterior 
s egment pho togtaphy was used in thi s s tudy. Fur ther studies 
us ing pho tography techniques may be fo und us eful for r e tain­
ing permanent visual records during con tact l ens wear to 
'moni tor any changes whi ch may occur. 'rhe pho to graphs taken 
during this s tudy are being donated to the Pacific Univers i ty 
College of Optometry . 
Compared to o ther s oft contact lenses we have worked with , 
we found the Menicon N & N Soft Con tact Lens to be equal or 
s up erior , especially in the areas of vis ual acui ty ,  eas e o f  
handling, and the masking of' corne al as tigmatism . Thes e 
advan tages may be attributed to the relatively low water 
content (JO%) o f' the l ens . Furth er s tudi es are warran ted . 
APPENDIX I 
MINUS LENS P ARAIVIETERS 
MINUS SERIES 
12 . 5  TO 1 3.0 DIAMETER 
11.0 To 15 . 0  Available On Special 
Order In Increments Of Five 
Lens Dimensions (Hydrated In S aline Solu tion ) 
Optical Zone 8mm on 12. 5 
9mm on 1J.O 
B ASE CURVES 
Bevel Width . OJ9mm 
Center Thickness  . 22 to 
POl!VERS 
Plano To -1.00 
-1 . 24 To -1 . 75 
-2.0 0 To -2 . 75 
-J . 0 0 To -4.25 
-4.50 To -5.25 
-5.50 '110 --25 . 00 and Above 
.14 
9.00 
8.80 
8 . 70 
8.60 
8 . 40 
8. 20 
8 . 00 
7 . 90 
7 . 80 
7 . 60 
THICKNESS 
.22 
. 20 
.18 
. 16 
.15 
.14 
APPENDIX II 
N & N lVIENICON 
INITIAL VISIT EXAMINATION FORM 
-27-
- n&n �enicon, inc. ( M afi lcon ) 
CORNEAL CONTACT LENSES FOR NON-D I S EASED EYES 
CLIN ICAL EVALUATION P ROG RAM I N ITIAL VISIT 
Doctor _________________ _ No.D ODDDD Date OD D DDD 
Mo. Day Yr. 
Patient ___________________Age DO S E X :  Male 0 Female 0 
Last F i rst M iddle 
Address------------�---------,,-- --------------------City State No. Street 
MA R I TAL STATUS: 
RAC E :  
Si ngle 0 
Caucasian 0 
Married 0 Divorced 0 Widowed 
Negro 0 Mongol ian 0 
OCCUPAT I O N :  (Check One) 
0 I nspection on cl ose mach ine work 
' D Driver of mobile equipment 
, D Machine operator 
, 0 Laborer 
D Mechanics and sk i l led tradesmen 
0 Clerical 
D Professional ath l ete 
D Housewife 
D Student 
D Retired 
D Other, l ist _____________ _ 
TONOM ETE R R EA D I N G S  
M OTIVATION F O R  CONTACTS: (Check O n e )  
D Cosmetic 
D I nconvenience of Glasses 
D Sports and recreation 
0 Occu pation 
0 F rame Al lergy 
D I ncreased visual acuity 
D Aniseikonia 
0 Aphakic 
D Med ical 
D Specify __________________ _ 
P R E V I O U S  CONTACT L E N S  W EA R E R  
O D.  __________________ Yes 0 No 0 
0 Successful  
os ________________ D Unsuccessful 
L E FT OCULAR E XAM I N AT I O N  
Uncorrected Vision 
R I GH T  I 20/ D DDJ-0 Uncorrected Vision 20/DDDJ-D 
Corrected V ision 
00 0,DDD DDDDDx 
DDD20/DDJ-D 
Keratometer readi ng 
DOD DD 
DDDDDxDDD0 
S L I T  LAMP EXAM I NAT I O N  
Check if  normal 
R I G H T  
0 Lids 
D Conjunctiva 
D Li mbus 
D Cornea 
D A.C. 
COMM E NTS 
L E FT 
D Lids 
0 Conjunctiva 
D Li mbus 
D Cornea 
D A.C. 
Corrected Vision 
D DDDDD DiD DDDx 
DDD 20/DDJ-D 
Keratometer reading 
D DDDD 
D tJDDDxDOD0 
( Name of specific lens) _______________ _ 
R I GH T  
Lens Rx DD DODD 
Lot No. DDD DOOO 
Acuity Achieved 20/00 
L E F T  
Lens Rx DDDDDD 
Lot No. D DD D OO 
Acu ity Achieved 20/0 0  
Signature _______________________ _ 
APPENDIX I I I  
N & N MENI CON 
DISPENS ING VIS IT EXAMINA'rION FORM 
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n&n JY\enicon, inc. ( M af i l con ) 
C O R N EAL CO NTACT LENSES FOR NON-DI SEASED EYES 
CLIN ICAL EVALUATION PROGRAM D I S P E N S I N G  VISIT 
Doctor ----------------- No. 000000 Date OODDDD 
Patient ______________________________________ _ 
Last First 
Date Lenses Received from N & N ________ _ 
O D  
Lens Power j ::+ I �' �-1 . '��' 
Lot Number I I I I I I J 
Acuity with Lens: 2011 I I J-D 
Retinoscopic Reflex Quality: crisp D 
variable D 
yes D no D Bubbles Under Lens: 
Movement to Blink: D . J I mm. 
Over Refraction 
D _I �I .. .___I �1-D . _I �lxl_� l 0 
- + 
Centration: central D 
nasal D superior D 
.temporal D 
inferior D 
<@> 0 . 1  I mm .  
Comfort: good D fair D poor D 
Acceptable: yes D no D 
New Lens Ordered : yes D no D 
Power D _I �l . _I � 
-+ 
Comments: 
M iddle 
OS 
Lens Power Q .--I --r----;I . �, ��, 
Lot Number I I I I I J J 
Acuity with Lens: 2011 I I J-D 
Retinoscopic Reflex Quality: crisp D 
variable D 
Bubbles Under Lens: yes D no I J 
Movement to Blink: D . 1 I mm. 
Over Refraction 
D I 1 . 1  1-D . I /x i 
-+ 
Centration: central D temporal D 
nasal D superior D inferior D 
<@> D . 1 
Comfort: good D fair D poor D 
Acceptable: yes D no O 
New Lens Ordered: yes D no O 
Power D 
-+ 
�' · ,___, '-----' 
I mm. 
Principal Investigator--------------�--
FORM 3 1 28C 
APPENDIX IV 
N & N IVIENI CON 
FOLLmiJ-UP EXAMINATION FORM 
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n&n JY\en icon, inc. (Mafi l con ) 
CORN EAL CONTACT LE NSES FOR N ON-DISEASE D  EYES 
CLI N ICAL EVALUATION PROG RAM FOLLOW-UP EXAM I NATI ON 
.Doctor 
I 
I 
No. DDDDDD Date DDDDDD 
fatient------------------------------------------Flrst Middle Last 
!PATI ENT SYMPTOMS 
I GHT 
'O 
D 
D 
D 
D 
:D 
L E FT 
D 
D 
D 
D 
D 
D 
BOTH 
0 Comfort good 
D Excessive movement 
D Excessive tearing 
D Excessive l ight sensitivity 
D Flare 
O Halos 
R I GH T  
0 
D 
D 
D 
D 
D 
!OCU LAR EXAM I NAT I ON R I GHT 
.Contact Lens Rx & Lot No.  DDDDDD 
Visual Acu itY20/DOJ-D DODD 
Over Refraction ODDDD DDDDDX 
DDD20/DDJ-D 
New Lens Rx and Lot No. DDDDDD 
I DODD Corrected Visual Acu ity 20/00J-D 
Visit No. 2nd D 3rd D 4th D 5th 0 6th 0 7th D 8th D other D 
I nitial Visit Date __________ _ 
L E FT BOTH 
D D Pain,  Burning or itching 
D D Spectacle  blur 
D D Unusual eye secretions 
D D Awareness of lens 
D D Excessive bl ink rate 
D D Variable vision 
R I GHT 
D 
D 
D 
D 
L E FT BOTH 
D D Distance vision blurred 
D D Reading Problem 
D D Problem with hand l i ng lenses 
D D Lenses need cleani ng 
Other _________ _ 
L E FT 
Contact Lens Rx & Lot No. DDDDDD 
Visual AcuitY20/DOJ-D DODD 
Over Refraction DODOO DDDDDx 
DDD20/DDJ-D 
New Lens Rx & Lot No. 000000 
DODD 
Corrected Visual Acuity 20/DDJ-D 
· "K" Reading DODOO DDDDDxDDD0 
0 
"K" Reading DODOO DOOODxDDD 
SL I T  LAMP EXAM I NATI ON 
D Edema 
I E] 
D 
D 
D 
Vascularization 
Staining in  excess or normal 
I njection 
Other Compl ications 
l ritis 
GE N E RAL I N F O R M ATION 
Visual acuity OU fitted with 20/00 
contact lenses 
Jaeger acu ity OU fitted with 
contact lenses J-D 
Present wearing time DD hours 
Lens replaced for physical reason 
D Patient lost or m isplaced 
D Bad edge 
D Bad su rface qual ity 
D Discoloration 
D Other* 
Enzime Tablet used 0 Yes D No 
How often -------------­
COMM ENTS 
D Edema 
D Vascu larization 
D Staining in excess of normal  
D I njection 
0 Other Complications 
D l ritis 
Tonometer Readings 
Si x month check only 
Patient l ost to program 
D Acuity 
D Comfort 
D Handl ing Problem 
D Interest 
D Pathology* 
D Other* 
OD _____________ _ 
os ____________ � 
* Explain in Detail -----------------
Signature --------------------
APPENDIX V 
AUXILLARY PROCEDURES 
N AME : 
-
DATE 
BUT 
--
pH 
S chirrner 
Tes t  
Pho tography 
1)  Peril imbal 
2 ) Upp er Lid 
Evers ion 
3)  Lower L i d  
Evers ion I 
=···· ··· 
DATE 
BUT 
.t-
pH 
S chirmer 
Te s t  
Pho tography 
1 ) Perilimbal 
2 ) Upper Lid 
Evers i on I I .  
3) Lower Lid 
Evers ion 
-· 
APPENDI X V I  
FOIJLOW-UF EVALUATI ON FORM 
r 
r-1 
""' 
f 
N AME : 
DATE : 
EXAM # : 
wearing 
time : 
S ub j ective 
Symp toms 
- . 
VA : 
Cyl . 
Mv t :  
OR 
Centering : 
Ob j ective 
Signs 
Edema 
S taining 
Vascular . 
Inj ection 
Kerat . 
Post Ref' . 
O ther 
- , , . .  
OD OS OD OS OD OS OD OS I 
I 
-
I 
I ' 
I 
' 
-
I 
I ! .. 
APPENDI X V I I  
TR IAL FI TTING FORM 
PATIEN T ' S NAi'VlE : DATE : 
OD Bubble Kerat . Kerat. ' Upward Mvt . I Retina O . R. V . A .  Centerin1� Other LENS Test Reading Clarity Gaze Reflex thru O R  .J 
1) 
2 )  
I I 
J )  I 
4 ) I i 
I I J 5 ) I � ··--
. , 1 Comm en ts : 
C\! 
C"\ 
I 
- 4 �  
-����������������������������������������- ��������������������������������� 
OS B ubble Kerat . Kerat. Upward 11; �1 Retina . V . A .  I, . . � 
LENS Test Reading Clar i ty Gaze 
r.,vt ' Reflex O · R · J' thru OR1i-len ter inf . . Qth.er · 
1 ) � 
2) 
J ) 
4 ) 
� I 
5) I 
Comm ents : 
APPENDIX VI I I  
CLOSE--OU'r F ORIVI 
Name-'-: ___ _ 
Cas e H i s tory ( on b ac k )  
en z .  c l e aner __ _ 
heat o r  chem ---
wearing time __ _ 
VA 
ll7a 
#7a 
#8 
#1 Jb 
l/1 4b 
#1 5b 
#21. 
l/20 
OD 
OS 
OU 
sphere 
OD 
OS 
OU 
cylinder 
OD 
OS 
OU 
119 
#1 6a 
#1 ?a 
Tonome try : OD 
OS 
Oph thalmosc opy : 
Ophthalmome try : 
.. JJ-
Final Vis i t  
------· 
Acu i ty 
#16b 
S l i t Lamp Evaluation . 
OD 
c entrati on 
movement 
upward gaz e  
//11 
OS 
"'dema 
� tain . 
as c .  
nj e c . 
th er 
Pi c ture s , pH , BUT , S chirmers 
OD OS 
APPENDIX IX 
PATIEN T  INFORMED C ON S J:NT 
-J4 -
INFORMED CON ,SEN T 
I hereby con.cent to the pre s cription and fi tting by 
Dr . of  soft  
c on tac t l ens ( e s ) made from hydrophilic materials . I 
un ders tand that the s e  l ens (es ) are investigational 
and that I am par ti c ipating in a new-drug s tudy . The 
nature , exp e c ted duration and purpo se of adminis tration 
o f  the inves tigational l ens (es ) as well as the m e thod 
and means by whi ch the l ens ( es )  are to be adminis tered 
have be en explained to m e . I acknowledge the rec e ipt 
o f  wri tten ins truc ti ons for the cleaning , aseptici zing , 
handling , c are  and s torage of the inves tigation.al soft  
c on tac t lens ( es ) . 
I have b e en advi s ed of the po ten tiallha zards , c omplic ations 
and adverse reactions which may be ass o c ia ted w i th the 
wearing of the inves tigat'ional soft  contact lens (es ) . 
I hav'e als o  b een advi s ed of the exi s tenc e of al ternative 
forms o f  th erapy and o f  th e b en efi cial � f,f'e c ts that may 
c ome from the wearing of the inves tigati on.al l ens ( es ) . 
Patient ' s  ( or parents ) s ignature Date d  
Doc tors signature 
Name of Pati ent ( typed) 
S tr e e t  Addr e s s  
C i ty ,  S tate , Zip 
Wi tne s s  
APPENDIX X 
PATIEN T CLOSE- OUT LET'FER 
PAC I F I C  
UN IVE RS ITY 
COLLEGE OF 
OPTOMETRY 
Dear 
Thank you onc e again for p ar ti c ipating in our research 
s tudy of inves tigati onal s oft l ens e s  from N&N laboratori e s . 
Due to your par ti c ipation , we have had exc ell en t  re sul ts . 'I'he 
exp e c ted approval of the lVIenicon l ens i s  some time in 1 979 . 
If' for any reas on you desire a replac ement l ens ( ei ther 
damaged or los t ) , the c o s t  will be  $50 . 00 whi ch when broken 
down is $25 . 00 for material s and $25 . 00 for s ervi c e* . Onc e  
the l ens b e c om e s  approved the mater i al c o s ts will probably 
double .  For thi s  reas on , we recommend that you take out 
insuran c e  and keep it ac tivated . 
If you have any ques tions or any need for a replacem ent 
l ens pleas e contac t Dr . Dipp e l  at Pacifi c Univers i ty Coll e ge 
o f  Optome try . H i s  phone i s  ( 5 0 J) 357-6151 ext . 244 . 
*Pri c e s  sub j e c t  to change 
S incerely yours , 
A /,  Lb-l/._;.J 
S tephen G .  Dipp el ,  O . D .  
S taf'f Advisor 
2043 CO LLE GE WAY FOREST GROVE, OREGON 971 1 6  TELEPHONE (503) 357- 6 1 5 1  
APPENDIX X I  
QUAWrIFI CAT I ON 
OF 
SLI 'l' LAMP OB SERVATIONS 
;;.36-
I .  Edema Clas s ification _No . 
A .  None 
B .  Micro e dema - interc ellular ac cumulation of' 
fluid whi ch is limi ted to th e epi thelium 
and i s  s e en only by the use  of  the s l i t  lamp . 
1 .  Sligh t  amounts in the ep i th e lium , s e en only 
by r e tro-i llumination : 
( a )  Local i zed - over l e s s  than 50% of 
th e c ornea .  
( b )  General i zed - over more than 50% 
of the corne a .  
2 .  Mo derate amounts d:n the epi thelium , s e en 
by dir e c t  illumination : 
( a )  Lo cali zed  - over l e s s  than 5 050 of  
the cornea . 
( b )  Generali zed  - over more than 50% 
of the cornea . 
C .  Gro s s  edema - intrac ellular cys tic ac cum­
ulation o f  fluid , viewed by the nake d  eye 
us ing oblique flashlight illumination . 
1 .  S light c as e , without any s tromal involvement . 
( a )  Circums crib e d  - over l e s s  than 50% 
of cornea .  
( b ) General i z ed - over more than 50% 
of' cornea .  
2 . S evere c as e , wi th s tromal involvement . 
( a )  Circums cribed - over l e s s  than 50% 
of c ornea . 
(b ) Generalized  - over more than 50% 
of c ornea . 
0 
1 
2 
J 
4 
5 
6 
? 
8 
... J7 ... 
I I .  Vas culari zation Class ifi cation . No . 
A .  None 
B .  Extens ion o f' the limbal ves s e ls more than 
1 . 5mm ins ide l imbus . 
0 
1 .  Lower limbal area only . 1 
2 .  Upp er l imbal ar ea only . 2 
3 . Over the en tire p eriph ery . 3 
4. S evere ( to wi thin 1 mm of corneal ap ex ) 
extens ions o f' the l imbal ves s e l s  into 
the cl ear epi thelial tissue of the c ornea .  4 
5 .  O ther ( exp lain ) 5 
I I I . S taining 
A .  N on e  0 
B . Minimal , variab l e , peripheral s tipplir1g . 1 
C .  Sup erficial pun c tate s taining res tr i c ted 
to a p er ipheral l oc ation and c ons i s tent in 
l o cati on from examination to examination . 2 
D .  Sup erfic i al punc tate s taining , c en trally 
l o c at e d . 3 
E .  Diffus e superf i cial pun c tate s taining . 4 
F .  Epi thel ial dimpl ing ass o c iated with gas 
bubbl e s  und er the c on tac t l ens . 5 
G .  Branching f'urrows on the epithelial s urface 
( obs erved b e s t by us e o f' the c obal t fil ter 
and fluore s c e in ) . 6 
H .  Abras i ons of the epi thel ium . N o te if appar ently 
caus e d  by ins er tion and r emoval . 7 
I .  For e i gn b o dy track s taining . 8 
J. . Deep c orne al abras ions , ulc erati ons , permanent 
s c ars or dthe r  s evere c ompl ications ( explain ) . 9 
APPENDIX XII  
SUMMARY o f  PATIEN T  DATA 
- J S -
IV . Inj e c tion Clas s ification No . 
A .  N one 
B .  Mild conges tion and dilation o f  the limbal 
ves sels which was no t charac teri s ti c  of the 
0 
pre-f'i tting c ondition ( wi th in 1 . Omm of l imbus ) . 1 
C .  S evere conges tion and dilation of the normal 
limbal vessel s . 2 
D .  Conj unctival hyperemia due to exces s 
lacrimati on and epiphora . 3 
V .  I ri tis 
A .  No flare or cells . 
B .  Minimal flare (1+ ) . 
C .  Mild ( 2+) . 
D .  Mo derate ( J+ ) . 
E .  Severe ( cel ls and fl are) ( 4-1· ) 
V I . O ther Compl i cati ons 
A .  None 
B .  Adnexal changes or changes in the lacrimal 
or appendages of' the eye . 
0 
1 
2 
J 
4 
0 
1 .  Increase in mucous secr e ti on in the tear flui d .  1 
2 .  Follicular hypertrophy o f  the lumpho i d  
follic les o f  the tarsal c on j unc tiva . 2 
J . r raumatic iritis ., J 
4 . Permanent damage caused by opac i ty or s carring 
of the cornea (may or may no t impair vi s i on ) . 5 
C .  O ther ( explain) 7 
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A .  Previous Contac t Lens Wearer 
B .  Oph tha"lmome t er Read ings : r eadings tak en from th e firs t 
and las t visi ts . 
C .  Wearing Time 
D .  V±sual Acui ty wi th Lens es  
E .  B ase Curve of Current Lens ; Diam e ter o f  Current Lens 
F .  Power o f  Current Lenses 
G .  Ove�-refraction 
H .  S l i t  Lamp Grading 
I .  Reasons for Lens Change 
J .  Enzyme Tabl e ts 
1 .  G . A . 
a .  No 
b .  43 . 3 7/44 . 1 2  OD 43 . 37/43 . 75 
43 . 25/44 . 50 43 . 50/44 . 25 OD 
c .  1 2  hours 
d .  20/20 
e .  8 . 00/1 2 . 5  OD ; 8 . 40/1 2 . 5 0.9 
f .  -4 . 25 OU 
g . + 1 . 0 0 - 0 . 75 OD + 1 . 0 0 - 0 . 25 
h .  Grade (.l 
l o  Boiled  Lenses Dry 
j . No 
2 .  T . A .  
a .  No 
b .  45 . 0 0/4 5 . 50 
45 . 25/45 . 62 
c .  1 2  hours 
d. 20/1 5 
e .  8 . 0 0/1 2 . 5  OD 
OD 45 . 0 0/45 . 25 OS 
OD 44 . 75/45 . 25 OS 
8 . 20/1 2 . 5  OS 
f .  -1 . 50 OD -0 . 7 5 OS 
g . + 0 . 25 -0 . 75 OD + 0 . 25 - 0 . 50 
h .  Grad e 0 
OS 
OS 
OS 
OS 
i .  S te eper B ase Curve on OD , Power Change 
j . No 
OD 
a .  Yes , unsuccess ful ( S oft Lens es ) 
b .  44 . 0 0/44 . 25 O D  43 . 75/44 . 75 OS 
44 . 0 0/4450 O D  43 . 75/44 . 62 O S  
c .  1 0  hours 
d .  20/20 
e .  8 . 0 0/1 2 . 5  
f .  - J . 75 OU 
g . + 0 . 25 sphere OD - 0 . 25 - 0 . 25 OS 
h .  Grade O 
i .  N o  changes 
j . No 
4 .  D . A .  
5 .  
6 .  
a .  Yes , suc c e s s ful ( Hard Lens e s ) 
b .  4J . 4 7/44 . 1 2  O D  4J . 0 0/44 . 00 OS 
43 , 75/45 . 50 O D  43 . 37/44 . 62 OS 
c .  1 6  hours 
d .  20/25 
e .  8 . 4/1 2 . 5  OD 8 . 2/1 2 . 5  O S  
f' • -5 . 7 5 O D  -5 . 0 0  O S  
g .  ; 0 1 e5 - 0 . 25 OD + 0 . 50 -1 . 25 OS 
h .  S taining Grad e 4 OU 
i .  - 5 . 25 OD and -4 . 0 0 O S  changed to pr e s en t  l ens e s  
j .  N o  
D . B . 
a .  No 
b .  46 . 25/46 . 00 OD 46 . 0 0/46 . 00 OS 
42 . 5 0/42 . 50 O D  42 . 50/42 . 62 OS 
c .  1 2  hours 
d .  20/20 
e .  8 . 0/1 2 . 5 OU 
f' . - J . 75 OU 
g . pl ano - 0 . 50 O D  - 0 . 25 - 0 . 5 0 O S  
h .  Grad e O 
i .  N o  Changes 
j . No 
R . C .  
a . Yes , successf'ul ( Hard Lens es ) 
b .  J9 . 5 0/41 . o o O D  39 . 50/40 . 75 O S  
J9 . 87/41 . 25 OD 39 . 75/41 . 00 O S  
c .  1 2  hours 
d .  20/1 5 
e .  8 . 6 0/1 2 . 5  OU 
f .  - 3 � 25 O D  - 3 . 75 OS 
g . - 0 . 25 - 0 . 75 OD + 0 . 5 0 - 0 . 25 O S  
h .  Edema Grad e 1 OU , S taining Grade 2 OU 
i .  No changes 
j • N o  
-41-
7 .  c . c .  
a .  N o  
b .  43 . 5 0/44 . 75 OD 43 . 37/44 . 5 0 OS 
44 . J?/45 . 00 OD 43 . 87/44 . 50  OS 
c .  1 2  hours 
d .  20/1 5 
e .  8 . 4/1 3 . 0  OU 
f' .  -2 . 25 OD - 2 . 00 OS 
g .  plane - 0 . 50 OD p , ano - 0 . 25 OS 
h .  S taining Grade 7 OU Inj e c ti on Grad e 1 OU 
i .  Fla tter b as e  c urves and Inadequate movement O U  
' Power change OD 
j • No 
8 .  P . C .  
a .  Yes , successful ( Hard Lens e s ) 
b .  44 . 1 2/44 . 37 OD 44 . 25/44 J.150  OS 
44 . 0 0/�-4 . 50  OD 44 . ?5/44 . 50 OS 
c .  1 6  h ours 
d .  20/1 5 
e .  8,l 00/1 2 . 5  OU 
f' . - 2 . 50 OU 
g .  - 0 . 25 0- 0 . 25 OD plano - 0 . 25 OS 
h .  Grade 0 
i .  S te eper bas e curve OD Power change OD 
j . Yes 
9. K . D .  
a .  Yes , unsuc c e s s ful ( Hard Lens es ) 
b .  43 . 75/45 . 87 OD 44 . J7/46 . oo O S  
4LJ. . 5 0/46 . 00 O D  44 . 75/46 . 2 5  O S  
c .  1 4  hours 
d .  20/20 
e .  8 . 2/1 2 . 5  OD 8 . 0/1 2 . 5  OS 
f .  - 5 . 50 OU 
g .  - . 50 - 1 . 0 0 O D  -0 . 5 0 -0 . 75 O S  
h .  S taining Grad e 4 O D  Grade 7 OS 
i .  No change 
j . Yes 
1 0 . M . D .  
a .  
b .  
c .  
d .  
e .  
f' . 
g. 
Yes , s uc c e s s f'ul 
45 . 0 0/46 . 25 OD 
45 . 50/46 . 50 OD 
1 2  hours 
20/x 
8 . 8 1 2 . 5  OU 
-1 . 25 OD -1 . 75 
+ 0 . 7 5 -0 . 75 OD 
( Hard Lenses ) 
45 . 50/46 . 37 OS 
45 . 75/46 . 5 0 OS 
OS 
+ 0 . 25 - 0 . 50 OS 
h .  Edema Grade 2 OU , S taining Grad e 
i .  Increas e power OU 
j . Yes 
4 OU , In j e c tion Grade 1 OU 
1 1 . D . D .  
1 2 . 
1 J .  
1 4 . 
a .  Yes , unsuc c e s s ful ( Hard Lens e s ) 
b .  43 . 37/45 . 00 OD 43 . 1 2/45 . 37 O S  
43 . 50/45 . 0 0 O D  43 . 50/45 . 62 O S  
c.  1 16 hours 
d .  20/20 
e .  8 . 0/1 2 . 5 OU 
f .  - 2 . 75 OD - 3 . 25 OS 
g .  plano OU 
h .  No change 
i .  B o iled l ens e s  dry , Power change OS 
j . Yes 
D . E .  
a .  No  
b .  4 2 . 8 7 /4 3 . 0 0 
42 . 25/42 . 62 
c .  1 5  hours 
d .  20/20 
e .  9 . 0/1 2 . 5  OU 
f .  -4 . 50 O D  
g .  + 0 . 50 -1 . 00 
h .  Edema Grade 
i .  No  change 
j . No 
J .  F' . 
a .  No 
b .  42 . 75/42 . 62 
4JJ00/4J . 1 2  
c .  1 6  hours 
d .  
O D  
O D  
-4 . 00 
OD 
2 OU 
O D  
O D  
42 . 87/43 . 25 O S  
42 . 37/43 . 87 OS 
OS 
plano -0 . 75 OS 
S taining Grade 4 OU 
4J . 50/4J . OO OS 
43 . 50/43 . 50 OS 
20/20 
e .  8 . 4/1 2 . 5  OD s . 2/1 2 . 5  O S  
f .  - 2 . 00 OD -1 . 50 OS 
g .  - 0 . 25 -1 . 00 O D  + 0 . 50 -0 . 75 OS 
h .  Grade O 
i .  No changes 
j . Yes  
L . G .  
a .  Yes , s uc c e s s ful (Hard Lens e s ) 
b .  46 . oo/46 . 1 2  O D  46 . 00/46 . 50 O S  
45 . 75/46 . 25 O D  45 . 87/46 . 75 OS 
c .  1 6  hours 
d .  20/20 
e .  8 . 4/1 2 . 5  O U  
f. - J . 50 OD -J . 75 O S  
g .  plano - 0 . 50 OD -0 . 25 sphere OS 
h .  Grad e O 
i .  N o  changes 
j . No 
1 5 .  C .G .  
a . Yes , s uc c es s ful ( Hard I, ens es ) 
b .  43 . 67/44 . 50 OD 43 . 75/45,. 50  OS 
43 . 50/45 . 50 OD 44 . 00/45 . 50 OS 
c .  1 6  hours 
d .  2 0/20 
e . 8 . 4/1 2 . 5 O U  
f .  -5 . 00 OD - J . 00 OS 
g .  + 0 . 75 -1 . 25 O D  + 0 . 75 - 1 . 25 OS 
h .  S taining grade 7 OD 
i .  No  change 
j • No 
1 6  •. K . H .  
a . No 
b .  44 . 00/44 . 25 OD 43 . 87/44 . 50 OS 
44 . 1 2/44 . 62 OD 44 . 37/44 . 50 OS 
c .  1 2  hours 
d .  20/x e .  8 . 4  1 J . 0  OU 
f' . -1 . 50 OD -1 . 25 OS 
g . + 0 . 25 -0 . 5 0  O D  plane -0 . 25 OS 
h .  S taining grad e 4 OU , Inj ec tion grade 1 OU 
Foreign body r emoved 
i .  Damaged and los t 
j . No  
1 7 .  p . H . 
a .  Yes , unsuc c es s ful (Hard Lens e s ) 
b . 43 . 5 0/43 . 62 OD 42 . 87/4J . 1 2  OS 
43 . 1 2/43 . 75 OD 42 . 62/43 . 50 OS 
c .  1 (!)  hours 
d .  20/x e .  8 . 6  1 2 . 5  OU 
f' .  -2 . 50 OD - 2 . 00 OS 
g .  plano -0 . 25 OD + 0 . 25 - 0 . 25 OS 
h .  Grad e O 
i .  Increase power OD 
j . No 
1 8 .  J",� J .  
a .  Yes , succ e s s ful ( Hard Lens es )  
b .  42 . 00/44 . 1 2  OD 42 . 37/43 . 75 O S  
40 . 75/42 . 25 OD 41 . 75/42 . 50 OS 
c .  1 6  h ours 
d .  20/20 
e .  8 . 6/1 3 . 0  OU 
f' . -1 . 50 OU 
g .  plane - 0 . 50 OD plano -0 . 2.5 OS 
h .  Grade O 
i .  S t e eper b as e  curve O U  
j • No 
1 9 . 
20 . 
:..44:.. 
K . J . 
a .  Yes , s uc c e s s ful ( S oft Lens es ) 
b .  44 . 1 2/4 5 . 1 2  0 D 43 . 87/45 . 25 OS 
4J . 87/45 . 25 OD 43 . 87/45 . 50 OS 
c .  1. 6  hours 
d .  20/1 5 
e .  8 . 2/1 2 . 5  O U  
f .  -Lr . 50 OD -4 . 75 OS 
g .  + 0 . 25 -0 . 50 OU 
h .  Grade 0 
i .  Red spot on l ens 
j . No 
S . J .  
a .  Yes , unsuc c e s sf'ul ( Hard Lens es ) 
b .  43 . 25/45 . 00 OD 43 . 00/44 . 00 OS 
43 . 87/44 . 87 OD 43 . 5 0/44 . 62 OS 
c .  1 5  hours 
d. 20/1 5 
e .  8 . 2/1 2 . 5  OU 
f .  -1 . 75 OU 
g .  + 0 . 50 -0 . 25 OD + 0 . �5 sphere OS 
Fi'. S taining grade 4 OU 
i .  Increas e power OU 
j . Yes  
21 . V . K .  
a .  No 
b .  42 . 75/43 . 75 OD 
4J . 00/44 . 1 2  OD 
c .  14 hours 
di�:. 20/1 5 
e .  8 . 2/1 2 . 5  OU 
f .  -2 . 75 OD -2 . 25 
g .  + 0 . 25 -0 . 25 OD 
h .  Grade O 
i .  I.o s t l ens 
j . Yes 
22 . S . L .  
4 3 . 1 2/44 . 1 2  OS 
43 . 50/44 . 00 OS 
OS 
-0 . 25 - 0 . 25 OS 
a .  Yes , unsuc c e s s ful ( Hard Lens es ) 
b .  42 . 00/43 . 75 OD 42 . 25/44 . 00 OS 
42 . 50/43 . 87 OD 42 . 25/44 . 00 OS 
c .  1 2  hours 
d .  20/1 5 
e .  8 . 4/1 2 . 5  OD 8 . 2/1 2 . 5  OS 
f .  - J . 25 OD -2 . 75 OS 
g .  plane OU 
h .  Vas cµiliari zati on grade 2 OU S taining grade 2 OU 
i .  More movement needed 
j . No 
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2 3 . L\ L .  
24 . 
2 5 . 
a .  Yes , unsuc c e s s ful ( Hard Lens e s ) 
b .  45 . 75/45 . 87 OD 45 . 62/45 . 75 OS 
45 . 7 5/45 . 62 OD 45 . 75/45 . 62 OS 
c .  1 0  hours 
d .  20/25 
e .  8 . 6/1 3 . 0  OU 
f .  -1 . 75 OD - 2 . 00 OS 
g .  + 0 . 5 0 -1 . 25 OS 
h .  Grade O 
i .  B ad edge , fla tter bas e curve 
j . No  
L . M  ._ 
a .  No 
b .  44 . oo/44 . oo OD 
43 . 62/44 . 37 OD 
c .  1 0  hours 
d .  2 0/1 5 
El .  8 . LJ-/1 2 . 5  
f .  - 2 . 00 OD - 1 . 25 
g .  - 0 . 25 - 0 . 75 OD 
h .  S taining grade 7 
i .  Power change O S  
j . No 
C . M .  
a .  No  
b .  45 . 1 2/45 . 37 OD 
44 . 37/45 . 87 OD 
c .  12 hours 
d .  2 0/1 5 
e .  8 . 2/1 3 . 0  OU 
f .  - 1 . 00 OD - 1 . 25 
g .  plano OU 
44 . 0 0/44 . 25 OS 
43 . 5 0/44 . 37 OS 
OS 
plano OS 
OU 
44 . 87/44 . 75 
44 . 62/45 . 00 
OS 
OS 
OS 
h .  Edema grade 2 OU , S taining grade J OU 
i .  Edge s tand off , wore l ens e s  in s auna , 
j . No  
26 . C .  lVtc . 
a .  No 
b .  43 . 75/45 . 75 OD 43 . 7 5/45 . 50 OS 
44 . 1 2/46 . 1 2  OD 44 . 1 2/L1-5 . 62 OS 
c .  1 4  hours 
d .  20/1 5 
e .  8 . 4/1 2 . 5  OU 
f .  - 0 . 75 OU 
g .  plano -0 . 25 OD plano OS 
h .  Corneal s cra tch OS 
i.o'  B ad edge 
j . Yes 
power change OD 
27 . R._�M . 
a . 
b .  
c .  
d .  
e .  
f' . 
g . 
h .  
i .  
j . 
28 . IVI. M . 
a .  
b .  
c .  
d .  
e .  
f .  
g .  
h .  
i .  
j • 
29 .  J . R .  
a .  
b .  
c .  
d .  
e .  
f' . 
g .  
h .  
J. • 
j . 
JO . L . R .  
a . 
b .  
c .  
d .  
e .  
f .  
g .  
h .  
i .  
j . 
N o  
42 . 87/42 . 63 OD 
42 . 87/42 . 50 OD 
1 2  hours 
20/20 
8 . 4/1 2 . 5  OU 
-1. 00 OD -0 . 75 
+ 0 . 25 sphere OD 
Grade 0 
N o  chang:e 
Yes 
No 
4 J . 8 7 /44 . 1 2  OD 
43 . 75/44 . 75 OD 
1 6  hours 
20/1 5 
8 . 0/1 2 . 5 OU 
-2 . 00 OD "-2 . 25 
+ 0 . 25 sphere OD 
Dry spo ts OS 
Lo s t  
Yes 
No 
41+ . 25/45 . 50 OD 
43 . 87/45 . 25 OD 
1 0  hours 
-46-
42 . 37/42 . 87 OS 
42 . 37/4J . 12 OS 
OS 
+ 0 . 25 - 0 . 25 OS 
44 . 00/44 . 25 OS 
44 . 00/44 . 62 OS 
OS 
+ 0 . 50 sphere OS 
44, . 25/45 . 62 OS 
43 . 75/45 . 50 OS 
20/1 5 
s . 2/1 2 .5 OD 8 . 0/1 2 . 5  OS 
-1 . 75 OD -1 . 5 0 OS 
-0 . 50 -0 . 25 OD - 0 . 25 -0 . 50 OS 
Edema grade 2 OU S taining grade 
·ro o  li ttl e  movement 
N o  
No 
41 . 50/43 . 37 OD 42 . 1 2/42 . 87 OS 
41 . 50/42 . 25 OD 42 . 00/4 3 . 25 OS 
8 hours 
20/20 
8 . 2/1 2 . 5  OD 8 . 0/1 2 . 5  OS 
-1 . on OD +! . 00 OS 
-0 . 50 - 0 . 50 CD - 0 . 75 - 0 . 75 OS 
Eden1a grade 2 OU S taining grade 
Inj ec tion grade 1 OU 
Decreas e p ower OS 
Y e s  
2 OU 
4 OU 
Jl . c .  s .  
J2 . 
33 . 
a .  No 
b .  43 . 67/44 . 00 OD 44 . 00/43 . 75 OS 
43 . 62/44 . 62 OD 43 . 25/43 . 75 OS 
c .  1 4  hour 
d .  20/20 
e .  8 . 2./1 2 . 5 OU 
f .  - 0 . 75 OD -1 . 00 OS 
g .  + 0 . 25 -0 . 25 OD plano -0 . 75 OS 
h .  vas culari zation grad e J OU , S taining grade 4 OU 
i .  No change 
j . No 
L . S . 
a .  
b .  
c .  
d .  
e .  
f .  
g .  
h .  
i .  
j . 
P . S . .  
a .  
b .  
c .  
d .  
e .  
f .  
g .  
h .  
i .  
j . 
No 
41 . 25/43 . 25 
40 . 50/42 . 50 
OD 41 . 00/42 . 87 OS 
OD 40 . 50/41 . 75 OS 
1 6  hours 
20/1 5 
8 . 6/1 2 . 5  OU 
-4 . o o OU 
+ 0 . 25 - 0 . 50 OD + 0 . 25 sphere OS 
Grade 0 
No change 
No 
Yes , s uc c e s s ful 
44 . 37/45 , 75  OD 
44 . 87/46 . 25 OD 
1 6  hours 
20/20 
8 . 0/1 2 . 5  OU 
- J . 75 OD -1 . 25 
+ 0 . 50 - 0 . 75 OD 
Grad e O 
No Change 
No 
( Hard Lens e s ) 
4 5 . 1 2/46 . 1 2  OS 
45 . 37/46 . 25 OS 
OS 
pl ano OS 
34 . v .  s .  
a .  Yes , unsuc c e s s ful ( Hard Lens es ) 
b .  44 . 1 2/46 . 25 OD 44 . 87/45 . 62 OS 
44 . 25/46 . 75 OD 44 . 50/46 . 00 OS 
c .  1 6  hours 
d .  20/20 
e .  8 . 0/1 2 . 5  OD 7 . 8/1 2 . 5 OS 
f .  -7 . 00 OD - J . 25 OS 
g .  pl ano -1 . 25 OD plano -0 . 50 OS 
h .  Edema grad e 1 OU , S taining grade 1 OU , 
Vas cul ari zation grad e 1 OU 
i .  Dirty l ens OU , Exc e s s ive movemen t OS , 
to corr e c t  d e c en tration OU 
j . Yes 
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a .  Yes , succes sful (Hard Lens es ) 
b .  42 0 37/4·3 . 1 2  OD 42 . 62/43 . 50 OS 
42 . 50/43 � 25 OD 42 . 75/43 . 62 OS 
c .  1 2  hours 
d .  2 0/1 5 
e .  8 . 8/1 2 . 5  OD 8 . 6/1 2 . 5  OS 
f' . -5 . 50 OD -2 . 75 OS 
g .  - 0 . 25 -0 . 25 OD plane OS 
h .  S taining OS , Fore ign b o dy removed 
i .  B ad edge , power change OS 
j • No 
36 . p ,  1/11 . 
a .  Yes , unsuc c e s sful ( Hard Lens es ) 
b .  42 . 5 0/43 . 75 OD 42 . 75/44 . 25 OS 
42 . 75/44 . 50 OD 43 . 0 0/44 . 75 OS 
c .  1 6  hours 
d .  20/20 
e .  8 . 2/1 2 . 5  OU 
f .  - 1 1 . 50 s�here . OD �v27Q0 2QS L �  
g .  + 0 . 5 0 sphere OD + 0 . 75 sphere OS 
h .  Grade 0 
OS 
i .  Bad e dge , decreas e diam e ter , power change OS 
j .  No  
37 . A . W .  
a .  No 
b .  43 . 37/44 . 62 OD 44 . 1 2/45 . 25 OS 
44 . 00/45 . 00 OD 44 . 0 0/45 . 37 OS 
c .  1 6  hours 
d .  20/1 5 
e . 8 . 0/1 2 . 5  OD 8 . 2/1 2 . 5  OS 
f' . -3 . 00 OD -1 . 75 OS 
g .  pl ano - 0 . 50 OD plano OS 
h .  Grad e 0 
i .  S te ep er base curve O D ,  edge l ift-off' OS 
j . No 
Summary 
En zymatic Cleaner Us e d : 
1 2  patients us e 1 x w e e k . 
25 patients do no t us e .  
Wear inf<- Time : 
1 patient wears 8 hours 
5 " I I  1 0  " 
1 1  " " 1 2  " 
4 f l  " 1 Lj, .. 
2 l l  " 1 5  " 
1 4'  I I  I I  1 6  " 
a 
II 
I I  
" 
II 
" 
Ylsual Acui ty with Lenses : 
1 9  patien ts 20/1 5 
1 6  " 2 0/20 
2 ,, 20/20 
S l i t  Lamp Probl ems ; 
1 8  wi th no prob l ems 
-49 -
day 
I I  
" 
" 
t i  
I I  
1 9  wi th s l igh t  s taining , or edema , or fore ign body trac ks . 
K Reading : 
2 patien ts s howe d a change o f  1 � 00  or mor e . 
35 patien ts showed no s i gnifi can t  change . 
Reas on for Lens Chan£e s :  
Changes in b as e  curve . . . . . . . . . . . . 1 0  
Los es . . Ill • • • • • • • • • • .. • • • • • • • • • It • • • • 3 
Diam e ter . . . Ill • • •  e • • • • • •  " • • • • • •  8 • • •  L 1 
B ad �Edges • � Ill e • II • • • • • • • • • • • • • • •  " • • .5 
P ower Changes . . . . . . . . . . . .  " " . . . . . .  1 8  
APPENDIX X I I I  
ANTERI O R  S EGMEN T PHO TOGRAPHS 
-50-
SUPERI OR PERILINIBAL AREA 
Inj e c tion grade O Vas cu lari z a  ti on grade 0 
SUPERIOR PERILIMBAL AREA 
Inj ec tion grade 2 Vas culari zati on grad e O 
-51- I 
SUPERIOR PERILIMB AL AREA 
Vas culari zation grade O In j ec tion grade O 
SUPERI OR PERILIMB AL AREA 
Vas culari zati on grade 2 In j e c ti on grade 0 
GI'I3:.X:!I H3:ddfl 
-53"'- '\ 
INFERIOH PERI LilVlB AL AREA 
Inj e c tion grad e 1 Vas culari zation grad e O 
HORI ZON TAL PERILIIVlB AL AREA 
Inj e c ti on grade 1 Vas culari zation grade O 
3:'II J.0Hd SN3:'I 
GI'I:B:X:tl H:B:MO'I 
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